Primary tumours arising in neural tissue located in the sella turcica are infrequently encountered. The pars nervosa of the pituitary gland contains glial cells ('pituicytes'), generally thought to be modified astrocytes, and axons derived from theneurones ofthe supra-optic and paraventricular nuclei, but is devoid of neurones. The majority of reported neurohypophyseal tumours have been gliomas. Scothome (1955) described a piloid astrocytoma confined to the posterior lobe of the pituitary gland, and reviewed several similar previously reported cases; since some of these had also involved hypothalamic structures their site of origin was open to question. The term 'infundibuloma' was proposed for gliomas of the neurohypophysis by Globus (1942) . However, Russell and Rubinstein (1959) regarded these tumours as identical to pilocytic astrocytomas occurring elsewhere in the brain.
Ganglioneuromas of the neurohypophysis would appear to be very much less common. One example, reported briefly by Benda (1927) and subsequently in greater detail by Casper (1933) , was an incidental finding at necropsy in a woman, 72 years of age. The tumour, 6 x 11 mm., destroyed the posterior lobe of the pituitary gland but the anterior lobe was intact. Although the tumour projected above the level of the sella turcica, it was not attached to the brain; its relationship to the hypophyseal stalk was not determined. On histological examination, the tumour was found to contain numerous large and small neurones, many of which were binucleate, and axons and glial elements. Occasional clusters of small, dense nuclei were observed, and thought to represent immature neural elements.
A search of the recent literature has failed to reveal additional similar cases.
CASE REPORT
A.M., a 45-year-old housewife, was admitted to the Kingston General Hospital on 20 February 1963, for investigation of intractable headaches. These had been present for five years and had gradually increased in 'This work was supported by a research grant from the National Cancer Institute of Canada. severity. They were localized mainly in the right frontotemporal area and sometimes spread to involve the area of the right maxillary eminence. At times they were severe enough to prevent sleep. Many analgesics had been tried without satisfactory effect. The patient had come to depend upon whisky for relief of this head pain. There were no visual symptoms. The patient's menses had been irregular for three years before admission with intermittently a heavy flow. She had had two children, the last born 12 years ago.
On physical examination she appeared depressed and anxious. There was no abnormality on neurological or general physical examination. The visual fields were full on perimetry. It was initially felt that this woman might well suffer from tension headaches. However, skull radiographs revealed an enlarged sella turcica. A pneumoencephalogram showed a convex diaphragma sellae with a small suprasellar space-occupying lesion projecting above the diaphragma sellae. There was no alteration or elevation of the anterior recesses of the third ventricle. Bilateral carotid angiograms showed slight straightening of the siphon of the internal carotid artery bilaterally which was more marked on the left than the right side.
On 27 February 1963 a right frontal craniotomy was performed. When the right frontal lobe had been retracted sufficiently to reveal the region of the sella turcica, a meaty, red tumour mass was seen coming up out of the sellae between the optic nerves and extending superiorly and anteriorly partially to enfold the anterior aspect of the optic chiasm. The capsule of the tumour was incised and its contents were removed piecemeal. It was then possible to remove all the capsule that could be visualized and to verify the fact that the tumour in fact did arise in the sella turcica and was in no way attached to or coming from the overlying hypothalamus. The patient's postoperative course was satisfactory except for an episode during the fifth and sixth post-operative days when she became cold and clammy and developed rather profuse sweating. She had a subnormal temperature during those two days. One week after operation the protein-bound iodine was 4-2 mg.%. Serum electrolytes were normal. Two weeks after operation 17-ketosteroids were 12 3 mg. per 24 hours with a 24-hour urine volume of 1,975 ml. The protein-bound iodine was below normal at 3-2 mg. %. At that time she commenced taking 0-1 mg. of Eltroxin per day. Five months after operation the protein-bound iodine level was 6-0 mg. %. Seven and a half months after A case of ganglioneuroma arising in the pituitary fossa The patient was discharged from hospital two and a half weeks after surgery. During the first three months following discharge she had moderately severe anorexia and nausea and some intermittent pain behind the right eye. When last seen on 27 September 1963, some seven months after operation, she reported herself as feeling better than she had for many years. Her appetite had returned and she had regained her pre-operative weight. She complained of only the occasional slight ache behind the right eye when fatigued. Neurological examination, including careful assessment of visual fields by perimetery, was normal.
PATHOLOGICAL FINDINGS
GROSS Several tiny fragments of soft, friable pink tissue weighing a total of about 0 5 g. were received.
LIGHT MICROSCOPY The specimen was embedded in paraffin and stained using standard techniques.
One tissue fragment was composed of a tiny portion of the anterior lobe of the pituitary gland, the architecture and cellular morphology of which was unremarkable.
.St\,4to n .i "i. The bulk of the specimen consisted of eosinophilic fibrillar tissue containing clusters of haphazardly arranged multipolar ganglion cells (Fig. 1) . These varied greatly in size, but most were large with abundant cytoplasm and large vesicular nuclei. Binucleate and multinucleate cells were frequently encountered. Nissl granules were found in the majority of the cells, usually concentrated near the cell margin (Fig. 2) . Coarse processes arising from the perikaryon could be traced for a considerable distance into the surrounding tissue.
In addition, a few smaller cells with dense oval or spherical nuclei were observed, either singly or in small clusters. Their cytoplasm was not readily demonstrable in the routine stains. Although these cells were probably glial elements, their identification was handicapped by the lack of material suitable for specific metallic impregnation. Fibrous astrocytes were not found in phosphotungstic acid-haematoxylin preparations.
Numerous axons of various sizes were demonstrated using the Bodian technique ( negative. Collagen was confined to the perivascular areas, and was small in amount.
ELECTRON MICROSCOPY Tiny fragments of the tumour were fixed in 2 % buffered osmium tetroxide within 15 minutes of removal, embedded in Vestopal (Kurtz, 1961) , and examined using a Hitachi HU-1 1 electron microscope. The tissue was not entirely satisfactory for electron microscopy; there was extensive disruption of cell membranes due perhaps to the trauma of operative removal. Thus, while detailed study of the morphology of the tumour was not practicable, certain observations could be made regarding the nature of the fibrillar background and the structure of the neuronal perikaryon.
The architecture of the tumour as seen by electron microscopy bore some resemblance to normal grey matter in that it consisted of closely packed cytoplasmic processes occupying the space between cell bodies (Fig. 4) -.:---': ..---,.,*. ,.":,.; I-&c....-..i.,2.-.,:,.,:
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--!.":::-:: -r,,, , The appearance of the neuronal cytoplasm differed from that of normal neurones (Palay and Palade, 1955; Herndon, 1963) , particularly in the abundance of mitochondria. The elements of the granular endoplasmic reticulum frequently appeared dilated, but this may have been artefactual. Elements of the Golgi apparatus and lipofuscin granules were frequently seen.
The cytoplasmic processes between cells were of two morphological types (Fig. 5) . The first contained large numbers of small, clear, membrane-bound vesicles, small mitochondria, and a few fine fibrils. The appearance of the vesicles was not unlike those found in the presynaptic processes of normal nervous tissue (Gray, 1959; Hamlyn, 1963) . The second type of process varied greatly in size, and contained large numbers of fine intracytoplasmic fibrils, occasional vesicles, and mitochondria.
The cell bodies tended to be encompassed by the vesicle-containing processes. Not uncommonly, small segments of the adjacent cell membranes of processes and the perikaryon showed focal thickening and increased osmophilia (Fig. 6 ), not unlike that described in synapses (Hamlyn, 1963) . Usually the 'post-synaptic membrane' was thicker than the 'pre-synaptic membrane'.
DISCUSSION
The case presented here is one of a tumour-like mass of neurones, glia, and their processes occupying an enlarged sella turcica and extending through the diaphragma sellae into the subarachnoid space beneath the hypothalamus. While it may have been the cause of the patient's headaches, it had not produced demonstrable dysfunction of the anterior lobe of the pituitary gland, neurohypophyseal system, hypothalamus, or optic nerves and radiations. It was not attached to the hypothalamus nor did it produce deformity of the third ventricle as seen at pneumoencephalography.
It may be debated as to whether this lesion constitutes a true neoplasm, i.e., a ganglioneuroma, or a hamartoma. The erosion and enlargement of the sella turcica would seem to be in favour of progressive growth of the lesion. However. the distinction between ganglioneuromas and hamartomas is not sharp; so-called hamartomas of neural origin located above the diaphragm sellae present a similar problem of nomenclature and may, by enlarging, encroach on neighbouring structures producing clinical manifestations (Russell and Rubinstein, 1959) , SUMMARY A case is described in which a ganglioneuroma was found occupying an enlarged sella turcica. Apart from headache, which may have been unrelated to the tumour, there were no clinical manifestations, nor was any significant post-operative alteration demonstrated. Histologically and by electron microscopy the tumour was composed principally of well-differentiated neurones and their processes.
